



The effect of the substituents on the supramolecular 
















Since per-hydroxylated pillar[5]arene has reactive 10 phenolic hydroxy groups, it can be 
imparted various properties by the introduction of substituents. Its host-guest 
properties and self-assembling properties can be changed by introduction of 
substituents. Therefore, in this study, the effect of substituents on supramolecular 
formation of pillar[5]arene was investigated.  
1. Optimization of reaction conditions of pillar[5]arene 
The optimization of the feed ratio and reaction time was carried out to improve the yield 
of pillar[5]arene. We concluded that the reaction time for 30 minutes and using 3 equiv 
of paraformaldehyde per equiv of p-dimethoxybenzene was optimum condition. 
As a result, we improved yield of pillar[5]arene from 22% to 71%. 
2. Structure control of supramolecular nanowires of OHpillar[5]arene 
per-Hydroxylated pillar[5]arene containing 10 phenolic hydroxyl groups, was 
synthesized by deprotection of methoxy groups of pillar[5]arene. We examined suitable 
condition for the construction of supramolecular nanowire using intermolecular 
hydrogen bonds. As a result, we succeeded the formation of supramolecular nanowires 
with 3 nm thickness using suitable mixing solvent. 
3. Efficient synthesis of rotaxane in liquid pillar[5]arene. 
We synthesized TEOpillar[5]arene containing 10 triethylene oxide chains. It’s a liquid 
at room temperature. We examined synthesis of [2]rotaxane by dissolving directly guest 
molecules in liquid TEOpillar[5]arene. As a result, we obtained [2]rotaxane at 92% yield. 
























22 %だった DMpillar[5]areneの収率を 71 %にまで大幅に向上させ、グラムスケール合成
を実現させた 1。 
 









figure 5-1. Synthesis of DMpillar[5]arene. 
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Figure 4. (a) Conversion of OHpillar[5]arene to liquid from solid. (b) Concept of CHLs. (c) High yield synthesis of rotaxanes 
in CHL, 
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